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10 Title: 


METHOD FOR FABRICATING A PACKAGING SUBSTRATE 


15 


To: 


Commissioner for Patents 
P.O. BOX 1450 
Alexandria, VA 22313-1450 


Subject: 


Information disclosure statement under 37C.F.R.§1.56. 


Dear Sir/Madame: 

20 

This is an Information Disclosure Statement in accordance with the duty to 
disclose information material to patentability under 37 C.F.R. §1.56. The Applicant 
wishes to make of record the document listed on the accompanying form 
PTO/SB/08A. It is respectfully requested that the Examiner initials the cited reference 
25 on the form and that it be made of record in the application and that a copy of the 
initialed form be sent to the Applicant with the next communication from the 
Examiner. Since the IDS is filed before the mailing of a first Office action on the 
merits, a petition to request consideration of the information disclosure statement is 
hereby requested according to 37 CFR §1 .97(b). 

30 

To comply with 37 C.F.R. §1.98, the Applicant hereby respectfully submits a copy 
of the cited reference (Taiwan Patent Pub. No. 538,512), and a concise explanation of 


1 


the relevance. 

Taiwan Patent Pub. No. 538,512 discloses a method for manufacturing a 
packaging substrate utilizing stacked photoreisist during image transferring. As shown 
5 in Fig.lA, copper films 11 are first laminated on a core 10. As shown in Fig.lB, first 
image transfer process is carried out to form a photoresist 12 that defines a copper 
coating area A. As shown in Fig.lC, a copper layer 13 is then plated into the copper 
coating area A to form conductive wire pattern. As shown in Fig. ID, a second 
patterned photoresist 14 is stacked onto the photoresist 12. The second patterned 
10 photoresist 14 defines Ni/Au-plating area B of the pad 15. ANi/Au layer 16 is then 
plated into the Ni/Au-plating area B, as shown in Fig. IE. Subsequently, the 
photoresist 12 and photoresist 14 are removed simultaneously. As shown in Fig.lG, 
the copper films 1 1 that are not covered by the formed pattern are etched away. Finally, 
as shown in Fig.lH, patterned solder mask is formed thereon. 

15 

As described in the Background of the specification of the present application, 
the prior art method disclosed in Taiwan Patent Pub. No. 538,512 encounters a Ni/Au 
overhang problem due to that the sidewalls of the contact pad are not covered by the 
Ni/Au layer (can be explicitly seen through Fig.lG~Fig.lH). The exposed sidewalls of 
20 the contact pads may be oxidized resulting in short circuiting or reliability concerns. 

According to the claimed invention of the present application, a method for 
fabricating a packaging substrate is disclosed. A carrier plate having thereon at least 
one thin copper base layer is prepared. A first patterned photoresist layer is then 

25 formed on the thin copper base layer, the first patterned photoresist layer has a 
recessed trench area defining a copper circuit pattern. Copper is electroplated into the 
recessed trench area to form the copper circuit pattern. The first patterned photoresist 
layer is then removed. Thereafter, a second patterned photoresist layer exposing an 
Au-plating area of the copper circuit pattern is formed. The thin copper base layer 

30 exposed by the second patterned photoresist layer is etched away. A third patterned 
photoresist layer is formed on the second patterned photoresist layer to mend a recess 
under the second patterned photoresist layer. Using the third patterned photoresist 


2 


\ 


I 


layer as an electroplating mask, a conventional electroplating process is performed to 
electroplate a metal layer onto the copper circuit pattern in the Au-plating area. The 
second and third patterned photoresist layers are removed. The remaining thin copper 
base layer being exposed after stripping the second and third patterned photoresist 
5 layers is then removed. 

The present invention comprises at least the following advantages. First, the cost 
per substrate is reduced since there is no need to coat an additional conductive metal 
layer for electroplating after the definition of circuit pattern layout. The conductive 

10 materials used to assist electroplating include the thin copper base layer and the 
chemically deposited copper layer. The potential scratch or collision damages can be 
effectively prevented since the entire circuit pattern is revealed at a later fabrication 
stage. Further, metal peeling is avoided thereby promoting the production yield. 
Moreover, sidewalls of the circuit pattern in the Au-plating area are also covered by 

15 Ni/Au film and thus avoiding overhang problem. 

It is therefore believed that the claimed invention of the present application is 
substantially different from the prior art Taiwan Patent Pub. No. 538,512. For 
convenience, Claim 1 of the present application is listed below: 

20 

Claim 1 A method for fabricating a packaging substrate, comprising: 

providing a carrier plate having thereon at least one thin copper base layer; 
forming a first patterned photoresist layer on said thin copper base layer, said 

first patterned photoresist layer has a recessed trench area defining a copper circuit 
25 pattern; 

electroplating copper in said recessed trench area to form said copper circuit 
pattern including a to-be- Au-plating area that has a larger surface area as the terminal 
of said copper circuit pattern; 

stripping said first patterned photoresist layer; 
30 forming a second patterned photoresist layer exposing said to-be- Au-plating area 

of said copper circuit pattern; 

using said second patterned photoresist layer as an etching hard mask, etching 


3 


away said thin copper base layer exposed by said second patterned photoresist layer 
and said to-be-Au-plating area; 

forming a third patterned photoresist layer on said second patterned photoresist 
layer to mend a recess under said second patterned photoresist layer; 
5 using said third patterned photoresist layer as an electroplating mask, 

electroplating a metal layer onto said copper circuit pattern in said to-be-Au-plating 
area; 

stripping said second and third patterned photoresist layers; and 
etching away remaining said thin copper base layer being exposed after stripping 
10 said second and third patterned photoresist layers. 


15 

Respectfully Submitted, 

20 ^l^^^gZ^o Date: 
Winston Hsu, Patent 0 Agent No. 4 1 ,526 
P.O. BOX 506 
Merrifield, VA22116 
U.S.A. 

25 e-mail : winstonhsu@naipo.com.tw 

(Please contact me by e-mail if you need a telephone communication and I will return 
your call promptly.) 
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